Phosphorylation of Ser19 increases both Ser40 phosphorylation and enzyme activity of tyrosine hydroxylase in intact cells.
We have previously shown that the phosphorylation of Ser19 in tyrosine hydroxylase can increase the rate of phosphorylation of Ser40 in tyrosine hydroxylase threefold in vitro. In this report we investigated the role of Ser19 on Ser40 phosphorylation in intact cells. Treatment of bovine chromaffin cells with anisomycin produced a twofold increase in Ser19 phosphorylation with no increase in Ser31 phosphorylation and only a small increase in Ser40 phosphorylation. Treatment of bovine chromaffin cells with forskolin produced a fourfold increase in Ser40 phosphorylation but no significant increase in either Ser19 or Ser31 phosphorylation. When chromaffin cells were first treated with anisomycin, the level of Ser40 phosphorylation after treatment by forskolin was 76% greater than the level of Ser40 phosphorylation in cells treated with forskolin alone. This potentiation of Ser40 phosphorylation by anisomycin could be completely blocked by the p38 MAP (mitogen-activated protein) kinase inhibitor SB 203580. The potentiation of Ser40 phosphorylation by anisomycin was not due to an increase in Ser40 kinase activity. Anisomycin treatment of chromaffin cells potentiated the forskolin-induced increase in tyrosine hydroxylase activity by 50%. This potentiation of activity was also blocked by SB 203580. These data provide the first evidence that the phosphorylation of Ser19 can potentiate the phosphorylation of Ser40 and subsequent activation of tyrosine hydroxylase in intact cells.